We study molecular dynamic model of polymerpolymer interface for polyetherimide/polycarbonate blends, including thermodynamic properties, chains reptation, and corresponding welding characteristics. The resulting strength of the samples is analyzed by measuring strain-stress curves in uni-axial elongation simulations. The work is motivated by the applications to the 3D manufacturing in space.
Understanding properties of polymer-polymer interfaces is a long standing problem of fundamental and technological importance [1] . In particular, fundamental properties of polymers such as reptation and entanglement determine welding dynamics and parts strength in fused deposition modeling (FDM) [2] . Atomistic structure of polymers substantially influences these properties. However, earlier research was mostly focused on either bulk properties [3] or on coarse-grained models of interfaces [4] . Here we report the details of development and analysis of fully atomistic model of the polymer-polymer interface in polyetherimide/polycarbonate blends. We investigate entanglement and stochastic dynamics of the chains diffusion at the interface and estimate initial time scales for reptation and welding. We asses thermal and mechanical properties of the blends in the presence of planar interface and characterize the strength of the interface as a function if welding time using strain-stress measurements in uniaxial elongation simulations. An example of the analysis of reptation is shown in Fig. 1 . The interface is shown by transparent blue plane, the chains are shown by gray thin lines, the atoms crossing the interface are shown by colored dots. We emphasize that polyetherimide chains are semi-flexible chains with with charged residues and its dynamics at the interface differs from that of infinitely flexible chains and its analysis is important on its own right.
An example of analysis of the strength of the sample as a function of welding time is shown in Fig. 2 . It can be seen from the figure that the strain-stress curves approach the expected shape with increase of the welding time (top diamond line to the bottom triangle line). The deviation from the experimental strain-stress curves from the experimental one for small welding times are explained in terms of stretching the chains at the interface when elongation leads to pulling out chains from the bulk and involves work against bonding and angle forces.
Overall, a good agreement of the developed model with experimental data paves te way to semi-quantitative predictions of the interface properties of considered polymer blends.
